Fractures and microfractures in oriented cores from the Cajon Pass drill hole, southern Califomia, have strong preferred orientations. There are two major sets of extensional fractures and microfractures that have northwest and northeast strikes and vertical dips. Relative and absolute densities of both sets vary greatly within a single core. The regional tectonic history implies that these fractures and microfractures probably formed before late MiocenePliocene. Vertical seismic profiling experiments in the drill hole show shear wave splitting with polarization directions parallel to the fracture and microfracture orientations. The measured seismic anisotropy is due to these inherited deformation fabrics and does not appear to be caused by the current local stress field.
These microfracture number orientations were weighted by microfracture area to convert them to microfracture density orientations, which express the effect of microfractures on anisotropy more accurately. In the density orientations, the frequency of microfractures in a 10 ø interval is given by the sum the square of the length of each microfracture, normalized by the total of squared microfracture lengths.
Microfracture densities were measured in thin section by counting the number of microfractures/unit area (M). These can be expressed in terms of the crack density parameter ,., following O'Connell and Budiansky [1974] , who demonstrate that given a range of microfracture sizes and shapes that are not correlated and ellipticities of less than 10, the following relationship holds. For <a2> denoting the mean of the squares of the microfracture lengths: e = 3M<a2>
FRACTURES AND IVIICROFRACTURES IN THE CRYSTALLINE

BASEMENT OF THE CAJON PASS DRILLHOLE
The rocks in the study interval are hornblende-sphene biotite granodiorite, alkali feldspar porphyritic granite, some metasedimentary gneisses, and graMtic and granodiorific gneisses, juxtaposed along fault and intrusive contacts (Table 1) .
Mode I fractures with lengths greater than 25 mm occur throughout the study interval. They range up to several meters in length and several tens of millimeters in width (Table 1) 
In greater detail, many of the hodograms of Daley et al.[ 1988] show complex and elliptical particle motions. Liu and Crampin [this issue] have recently examined the effect of intemal interfaces on
shear waves by full wave modelling. As the angle of incidence between the ray path and the interface normal is increased, particle motions become increasingly distorted due to the interface. The lower angles of incidence for which particle motions are unaffected by the interface define an "internal shear wave window." Below an isotropic/anisotropic interface, the initial directions of particle motion are virtually unaffected by the interface within the internal shear wave window, so that the effects of anisotropy can be clearly distinguished from those due to the interface. With lengthening ray path in the anisotropic material, the effects of the anisotropy increase and subsequent particle motion becomes elliptical. Outside the internal shear wave window, elliptical motion occurs, just as in the isotropic case. These results suggest that elliptical motions observed by Daley et al. at shallow depths may be due to interface effects where the ray path could be outside the internal shear wave window because of higher angles of incidence from the offset shear wave The stability field of laumontite places constraints on the depth and age of formation of laumontite fracture fills. James and Silver [1988] 
